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1
COMMUNICATION DEVICE

INCORPORAITION BY REFERENCE

This application 1s based on and claims the benefit of
Japanese Patent Application No. 2017-228750 filed on Nov.

29, 2017, the contents of which are hereby incorporated by
reference.

BACKGROUND

The present disclosure relates to a communication device
that can communicate with the outside.

There are conventionally known communication devices,
such as smartphones and tablet computers, that their users
can carry around. These communication devices are com-

pact, and are easy to lose. For example, they are often left
behind 1n railroad vehicles and 1n buses.

For example, 11 a communication device passes 1nto the
hands of a stranger, there may arise an inconvenience of
unauthorized use by the stranger. For this reason, some
communication devices are furnished with a function for
preventing unauthorized use by a stranger.

Such a conventional communication device, when oper-
ated, shoots the operator with a camera and performs face
authentication and password authentication. Unless the face
authentication and password authentication verily the opera-
tor as the legitimate owner of the communication device, it
enters a locked state (a state in which 1t does not accept any
operation by the operator). That 1s, when the stranger
operates the communication device, 1t enters the locked
state. This helps prevent unauthorized use of the communi-
cation device by the stranger.

SUMMARY

According to one aspect of the present disclosure, a
communication device 1s provided with a storage, a GPS
receiver, a communicator, and a controller. The storage
stores a search application for using a search service for
searching for a route from a place of departure to a desti-
nation, and also stores a planned travel route searched for
and confirmed by a user using the search application. The
GPS receiver receives GPS signals. The communicator
communicates with the outside. The controller sets an area
including the planned travel route as a target area, performs
monitoring processing for determining whether an out-oi-
area state has begun in which the location of the commu-
nication device as recognized based on the GPS signal falls
outside the target area, and, when the out-of-area state has
begun, transmits monitoring information including informa-
tion 1ndicating the location of the communication device as
observed when the out-of-area state began via the commu-
nicator to a transmission destination previously registered by
the user.

BRIEF DESCRIPTION OF TH.

(L]

DRAWINGS

FIG. 1 1s a diagram showing a configuration of a com-
munication device according to one embodiment of the
present disclosure;

FIG. 2 1s a diagram 1illustrating a target area (a first and a
second area) set by a controller in the communication device
according to the one embodiment of the present disclosure;

FIG. 3 1s a diagram showing a procedure for monitoring,
processing performed by the controller 1n the communica-
tion device according to the one embodiment of the present
disclosure:
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2

FIG. 4 1s a diagram illustrating a target area set by the
controller 1n the communication device according to the one
embodiment of the present disclosure; and

FIG. 5 1s a diagram 1illustrating a target area set by the
controller 1n the communication device according to the one
embodiment of the present disclosure.

DETAILED DESCRIPTION

Heremnaiter, a configuration ol a communication device
according to one embodiment of the present disclosure will
be described. The communication device 100 of this
embodiment 1s a smartphone or a tablet computer. It should
be noted that the present disclosure 1s applicable to portable
communication devices 1n general that their users can carry
with them into railroad vehicles and automobiles (such as
buses).

Configuration of Communication Device:

As shown in FIG. 1, the communication device 100 of this
embodiment 1s provided with a controller 1. The controller
1 includes a processing circuit such as a CPU. The controller
1 performs processing for controlling different blocks in the
communication device 100 based on programs for control
and data for control.

The communication device 100 1s provided also with a
storage 2. The storage 2 includes a non-volatile memory
(ROM) and a volatile memory (RAM). The storage 2 1s
connected to the controller 1. The programs for control and
the data for control are stored 1n the storage 2.

The communication device 100 1s provided also with a
touch screen 3. The touch screen 3 includes a liquid crystal
display panel and a touch panel. The touch panel 1s a
multi-touch panel, and 1s provided on the surface of the
liguad crystal display panel. The controller 1 controls the
display operation by the touch screen 3, and senses touch
operations on the touch screen 3.

The touch screen 3 displays a screen, and accepts touch
operations on the displayed screen (touch operations on
software buttons shown on the screen) from a user. For
example, the touch screen 3 displays notification messages,
which will be described later. In the configuration under
discussion, the touch screen 3 corresponds to a “notifier”.

The communication device 100 1s provided also with a
communicator 4. The communicator 4 1s a communication
interface that connects the communication device 100 com-
municably to an external communication device 200, and
includes a circuit for communication, a memory for com-
munication, and the like. The controller 1 accesses, via the
communicator 4, a network NT such as the Internet, and
communicates with the external communication device 200,
which 1s connected to the network NT. The external com-
munication device 200 connected to the network NT can be
a transmission destination of monitoring information, which
will be described later. For example, 1n a case where the user
of the communication device 100 owns a personal computer
(PC), the PC can be connected to the network NT.

Also connected to the network NT 1s a server 300. The
server 300 1s administered by a search service provider that
provides services for the search of routes from a place of
departure to a destination.

The communication device 100 1s provided also with a
GPS receiver 5. The GPS receiver 5 includes a GPS antenna.
The GPS recerver 5 receives GPS signals emitted from GPS
satellites. Based on the GPS signals received by the GPS
receiver 5, the controller 1 recognizes the current location
(degrees of latitude and longitude) of the communication

device 100.
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The communication device 100 1s provided also with a
camera 6. The camera 6 includes an 1imaging device, a lens,
and the like. Used as the imaging device 1s a CMOS camera
or a CCD camera. The controller 1 controls the shooting by
the camera 6, and acquires 1mage data shot by the camera 6.

The communication device 100 1s provided also with a
movement detector 7. Usable as the movement detector 7 1s
an acceleration sensor, a gyro sensor, or a combination of an
acceleration sensor and a gyro sensor. Based on the output
of the movement detector 7, the controller 1 determines
whether the communication device 100 has been moved
(whether how the communication device 100 lies has
changed).

The communication device 100 1s provided also with a
vibration generator 8. The vibration generator 8 includes a
vibrating motor. Driving the vibration generator 8 (vibrating
motor) causes the communication device 100 to vibrate. The
controller 1 controls the driving of the vibration generator 8.
For example, when giving the user a notification, the con-
troller 1 makes the vibration generator 8 vibrate and makes
the communication device 100 vibrate. In the configuration
under discussion, the vibration generator 8 corresponds to a
“notifier”.

The communication device 100 1s provided also with a
sound outputter 9. The sound outputter 9 includes a loud-
speaker. The controller 1 performs processing to make the
sound outputter 9 output sound. For example, when giving,
the user a notification, the controller 1 makes the sound
outputter 9 output prescribed notifying sound. In the con-
figuration under discussion, the sound outputter 9 corre-
sponds to a “nofifier”.

Route Search:

The communication device 100 has a search application
AP (heremafiter abbreviated to “search app AP”) installed on
it. The search app AP 1s stored 1n the storage 2 (see FI1G. 1).
The search app AP 1s an application soitware program that
allows the use of search services. For example, using the
search app AP allows searches for railroad routes from a
place of departure (railroad station) to a destination (railroad
station). The search app AP may be furnished with a function
for searching automobile routes from a place of departure to
a destination.

When the touch screen 3 accepts an operation for mstruct-
ing to start up the search app AP (lor example, a touch
operation on an icon of the search app AP), the controller 1
makes the touch screen 3 display a search accepting screen
(unillustrated). On the search accepting screen, operations
for entering a place ol departure and a destination are
accepted.

When a place of departure and a destination are entered on
the search accepting screen, the controller 1 makes the
communicator 4 transmit search option information indicat-
ing the entered place of departure and destination to the
server 300. On receiving the search option information, the
server 300 performs processing for searching for a route
from the place of departure to the destination based on the
search option information. "

The server 300 then returns
search result information indicating search results to the
communication device 100. The search result information
typically includes a plurality of routes.

The controller 1 makes the touch screen 3 display the
plurality of routes indicated by the search result information
received by the communicator 4. With the plurality of routes
displayed on the touch screen 3, the user can choose the most
convenient route out of the plurality of routes.

Here, having made the touch screen 3 display the plurality
of routes, the controller 1 then makes the touch screen 3
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accept an operation for confirming the choice of a route. The
controller 1 then makes the storage 2 store the route searched
for and confirmed by the user as a planned travel route.

Monitoring Function:

The communication device 100 1s furnished with a moni-
toring function. The monitoring function, when enabled,
provides the user with monitoring information that assists
the user in searching for the communication device 100
when 1t 1s lost on the way of the planned travel route.

For example, a setting screen (unillustrated) for the moni-
toring function 1s displayed on the touch screen 3. The
setting screen for the monitoring function 1s a screen for
accepting operations for instructing whether to enable and
disable the monitoring function. When the touch screen 3
accepts an operation for instructing to enable the monitoring
function, the controller 1 enables the monitoring function.

With the monitoring function enabled, the controller 1
acquires from a map server map data (heremnafter referred to
as “target map data™) of an area including the planned travel
route. In a case where a plurality of planned travel routes are
stored 1n the storage 2, map data of an area including the
planned travel route specified by the user out of those
planned travel routes 1s acquired from the map server. For
example, the map data can be distributed from the server 300
administered by the search service provider.

Having acquired the target map data, the controller 1
recognizes the planned travel route (including the place of
departure and the destination) on the target map data. The
controller 1 then determines whether a starting condition 1s
satisfied that 1s prescribed as a condition for starting moni-
toring processing, which 1s processing related to the moni-
toring function.

For example, when determining whether the starting
condition 1s satisfied, the controller 1 sets, as a first area Al,
an area 1nside a circle with 1ts center at the place of departure
of the planned travel route and with a radius equal to a
predetermined distance (see FIG. 2). The controller 1 then
recognizes the current location of the communication device
100, and when the so recogmzed current location of the
communication device 100 falls inside the first area Al, the
controller 1 determines that the starting condition 1s satis-
fied. On determining that the starting condition 1s satisfied,
the controller 1 starts the monitoring processing automati-
cally. The fact that the current location of the communica-
tion device 100 falls inside the first area Al signifies that the
user has arrived near the place of departure of the planned
travel route (the user 1s about to start traveling from the place

of departure of the planned travel route to the destination).

Instead, even when the current location of the communi-
cation device 100 falls inside the first area A1, the controller
1 can, without starting the monitoring processing at the
moment, make the touch screen 3 accept an operation for
instructing whether to start the monitoring processing. When
the touch screen 3 accepts an operation for instructing to
start the monitoring processing, the controller 1 determines
that the starting condition 1s satisfied, and starts the moni-
toring processing.

The controller 1 performs, as part of the monitoring
processing, processing for setting a target area based on the
position of the planned travel route on the target map data.
The controller 1 also performs, as part of the monitoring
processing, processing for determining whether an out-oi-
area state has begun in which the location of the commu-
nication device 100 falls outside the target area. Further-
more, when the out-of-area state has begun, the controller 1
performs, as part of the monitoring processing, processing
for providing the user with monitoring information.
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Now, with reference to the flow chart in FIG. 3, the
procedure ol the monitoring processing performed by the
controller 1 will be described. The procedure 1n FIG. 3 starts
when the controller 1 determines that the starting condition
1s satisfied. Throughout the monitoring processing, the con-
troller 1 continues monitoring the current location of the
communication device 100 based on the GPS signals
received by the GPS recerver 5.

At step S1, the controller 1 recognizes the planned travel
route on the target map data, and sets an area including the
planned travel route as a target area. There 1s no particular
restriction on how to set the target area.

For example, the controller 1 sets, 1n addition to the first
area Al, a second area A2 (see FIG. 2). Here, set as the
second area A2 1s an area 1nside a circle with its center at the
destination of the planned travel route and with a radius
equal to a predetermined distance (the same distance as the
radial distance of the first area Al). Moreover, as shown in
FIG. 4, the controller 1 recognizes the position, on the target
map data, of first line data (indicated by a broken line)
obtained by shifting the planned travel route (indicated by a
thick line) by a predetermmed distance 1n one direction (D1
direction), and recognizes the position, on the target map
data, of second line data (indicated by a broken line)
obtained by shifting the planned travel route by a predeter-

mined distance in another direction (D2 direction) opposite
to the one direction. The controller 1 then sets, as a third area
A3, the area (1indicated by hatching) defined between the first
and second line data. The so set third area A3 includes the
planned travel route. The controller 1 then sets the first,
second, and third arecas Al, A2, and A3 as the target area.

Instead, as shown 1n FIG. 3, the controller 1 divides the
target map data into a plurahty of regions. The controller 1
then sets, 1n addition to the first and second areas A1 and A2,
the area (indicated by hatching) composed of those of the
plurality of regions which include in them the planned travel
route as the target area.

With reference back to FIG. 3, after the target area 1s set,
an advance 1s made to step S2. At step S2, the controller 1
determines whether an out-of-area state has begun 1n which
the location of the communication device 100 falls outside
the target area. If, as a result, the controller 1 determines that
the out-of-area state has not begun, an advance 1s made step
S3.

At step S3, the controller 1 determines whether an ending
condition prescribed as a condition for ending the monitor-
ing processing 1s satisfied. If, as a result, the controller 1
determines that an ending condition 1s satisfied, the proce-
dure ends; 1f the controller 1 determines that the ending
condition 1s not satisfied, an advance 1s made to step S2.

For example, the controller 1 makes the touch screen 3
accept an 1struction to end the monitoring processing. Here,
the touch screen 3 displays a setting screen (unillustrated)
for the monitoring processing. When the touch screen 3
accepts an operation for mstructing to disable the monitoring
function, the controller 1 makes the touch screen 3 display
a password enfry screen (unillustrated) for accepting an
operation for entering a password.

When a password 1s entered on the password entry screen,
the controller 1 recognizes the entered password. The con-
troller 1 also recognizes a registered password that has
previously been registered by the user. The registered pass-
word 1s stored 1n the storage 2. The controller 1 compares the
entered password with the registered password, and 1f the
entered and registered passwords match, the controller 1
determines that the ending condition 1s satisfied. On deter-
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mining that the ending condition 1s satisfied, the controller
1 disables the monitoring processing. Thus, the monitoring
processing ends.

If, at step S2, the controller 1 determines that the out-oi-
area state has begun, an advance 1s made to step S4. When
the out-of-area state has begun, the controller 1 determines
that a prescribed locking condition 1s satisfied.

At step S4, the controller 1 recognizes the transmission
destination for the monitoring information. The transmission
destination for the monitoring information 1s previously
registered by the user. The transmission destination that has
been registered (the registered transmission destination) 1s
stored 1n the storage 2. A plurality of transmission destina-
tions for the monitoring information may be registered. On
recognizing the transmission destination for the monitoring
information, the controller 1 makes the communicator 4
transmit the monitoring information to the registered trans-
mission destination.

Here, the controller 1 includes, in the monitoring infor-
mation, information indicating the location of the commu-
nication device 100 as observed when the out-of-area began.
Moreover, when the out-of-area state has begun, the con-
troller 1 makes the camera 6 perform shooting. The con-
troller 1 then includes, in the monitoring information, shot
data shot by the camera 6 when the out-of-area state began.
Only information indicating the location of the communi-
cation device 100 as observed when the out-of-area began
may be included in the monitoring information. Information
indicating the date and time (hour) when the out-of-area
state began may be included in the monitoring information.

As a first example, suppose that, while a user 1s traveling
in a railroad vehicle along the planned travel route, the
communication device 100 1s stolen by a stranger in the
railroad vehicle, and the stranger, carrying the communica-
tion device 100, gets ofl the railroad vehicle at a station on
the way of the planned travel route. The stranger then
probably leaves the station, and thus the out-of-area state
begins. Consequently, the controller 1 transmits monitoring
information to the registered transmission destination via the
communicator 4. The monitoring information includes
information indicating the location around the station at
which the stranger got off. In this example, based on the
monitoring information, the station at which the stranger got
ofl can be 1dentified. If the out-of-area state begins while the
stranger 1s carrying the communication device 100 uncov-
ered, the stranger’s features (such as his face and clothes) 1s
shot by the camera 6, and the shot data obtained by the
shooting may be included 1n the monitoring information.

Disabling the monitoring function requires the password,
and thus the stranger cannot disable the monitoring function.
Accordingly, in the example described above, the monitor-
ing mformation 1s transmitted to the registered transmission
destination without fail.

As a second example, suppose that the user leaves the
communication device 100 behind 1n a railroad vehicle
when getting ofl at the destination station of the planned
travel route. After the user gets off the railroad vehicle at the
destination station, the railroad vehicle travels on to the next
station, and thus the out-of-area state begins. Consequently,
the controller 1 transmits monitoring information to the
registered transmission destination via the communicator 4.
The monitoring information includes information indicating
the location around the destination station. Moreover,
depending on how the left-behind communication device
100 (camera 6) lies 1n the railroad vehicle, a view 1nside the
vehicle 1s shot, and the shot data of the view inside the
vehicle may be included in the monitoring information.
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After the monitoring information 1s transmitted, an
advance 1s made to step S5. At step S5, the controller 1 shiits
to a lock mode where 1t restricts the use of the communi-
cation device 100. If having already shifted to the lock
mode, the controller 1 continues to remain 1n the lock mode.
When the controller 1 1s operating 1n the lock mode, no voice
calls, web browsing, or the like using the communication
device 100 can be performed.

When the controller 1 1s operating 1n the lock mode, 1t
determines whether a prescribed unlocking condition 1is
satisfied. The communication device 100 can be unlocked
by, without limitation to, password authentication technol-
ogy or face authentication technology.

For example, when the controller 1 1s operating in the lock
mode, 1t makes the touch screen 3 only accept an operation
for entering a password. When a password 1s entered, the
controller 1 compares the entered password with a password
for unlocking that has previously been registered by the user.
I1 the two passwords match, the controller 1 determines that
the unlocking condition 1s satisfied, and shiits from the lock
mode to a normal mode (unlocks the communication device
100). When the controller 1 is operating 1n the normal mode,
the use of the communication device 100 1s not limited.

After the shift to the lock mode, an advance 1s made to
step S6. At step S6, based on the output of the movement
detector 7, the controller 1 determines whether the commu-
nication device 100 has been moved. If, as a result, the
controller 1 determines that the communication device 100
has been moved, then an advance 1s made to Step S7, where,
if the controller 1 determines that the communication device
100 has not been moved, the processing at step S6 (the
determination by the controller 1) 1s repeated.

At step S7, the controller 1 makes the communicator 4
transmit (re-transmit) momtoring information to the regis-
tered transmission destination. Here, the controller 1 recog-
nizes the location of the communication device 100 as
observed when the communication device 100 was moved,
and 1ncludes information indicating the so recognized loca-
tion ol the communication device 100 in the monitoring
information for re-transmission. The controller 1 also makes
the camera 6 perform shooting when the communication
device 100 has been moved. The controller 1 then includes
shot data shot by the camera 6 when the communication
device 100 was moved in the monitoring information. Only
information indicating the location of the communication
device 100 as observed when the communication device 100
was moved may be included in the momtoring information
for re-transmission. Information indicating the date and time
(hour) at which the communication device 100 was moved
may be included in the monitoring information that 1s
retransmitted.

For example, suppose that, 1n the first example described
above, after the first transmission of monitoring information,
a stranger has taken out the communication device 100 from
a bag or a pocket (has moved the communication device
100). In that case, information indicating the location of the
communication device 100 at the moment that the stranger
took out the communication device 100 from the bag or the
pocket 1s 1ncluded in the monitoring information for re-
transmission. Moreover, when the stranger has taken out the
communication device 100 from the bag or the pocket,
shooting by the camera 6 1s performed. Then shot data shot
by the camera 6 when the stranger took out the communi-
cation device 100 from the bag or the pocket 1s included 1n
the monitoring imnformation.

For another example, suppose that, 1n the second example
described above, after the first transmission of monitoring
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information, a stranger has picked up the communication
device 100 (has moved the communication device 100). In
that case, information indicating the location of the com-
munication device 100 at the moment that the stranger
picked up the communication device 100 1s included in the
monitoring information for re-transmission. Moreover,
when the stranger has picked up the communication device
100, shooting by camera 6 1s performed. Then shot data shot
by the camera 6 when the stranger picked up the commu-
nication device 100 1s included 1n the monitoring informa-
tion.

After the momitoring information 1s re-transmitted, an
advance 1s made to step S8. At step S8, the controller 1
determines whether an ending condition 1s satisfied. If, as a
result, the controller 1 determines that the ending condition
1s satisfied, the procedure ends; 11 the controller 1 determines
that the ending condition 1s not satisfied, an advance 1s made
to step SO.

Suppose that the legitimate owner of the commumnication
device 100 (here referred to as the valid user) has picked up
(has moved) the communication device 100. At the moment
that the valid user has picked up the communication device
100, the communication device 100 1s in a locked state, but
the valid user can unlock the communication device 100.
After the valid user has picked up the communication device
100, he normally disables the monitoring function to stop
unnecessary communication (transmission of monitoring
information) by the communication device 100. Thus, the
monitoring processing by the controller 1 ends.

On the other hand, suppose that a stranger has picked up
(has moved) the communication device 100. The stranger
does not know the password for unlocking the communica-
tion device 100. Thus, the stranger cannot make the com-
munication device 100 display the setting screen for the
monitoring function, and therefore the stranger cannot dis-
able the monitoring function. That 1s, 1t does not occur that,
at step S8 1n FIG. 3, the controller 1 ever determines that the
ending condition 1s satisfied. In this case, every time the
stranger moves the communication device 100, transmission
of monitoring information 1s repeated. For the person who 1s
searching for the communication device 100, increased
information 1s available that 1s useful 1n the search for the
communication device 100. It 1s thus possible to search for
the communication device 100 efhiciently.

As described above, the communication device 100 of
this embodiment 1s provided with: a storage 2 that stores a
search app AP (search application) for using a search service
for searching for a route from a place of departure to a
destination and that stores a planned travel route searched
for and confirmed by a user using the search app AP; a GPS
receiver 3 for recerving a GPS signal; a communicator 4 for
communication with the outside; and a controller 1 that sets,
as a target area, an area including the planned travel route,
that performs monitoring processing for determining
whether an out-of-area state has begun 1n which the location
of the communication device 100 (own device) as recog-
nized based on the GPS signal falls outside the target area,
and that, when the out-of-area state has begun, transmits
monitoring information mcluding information indicating the
location of the communication device 100 (own device) as
observed when the out-of-area state began to a registered
transmission destination.

With the configuration of this embodiment, if the com-
munication device 100 of a user passes into the hands of a
stranger and 1s taken away, when the stranger carrying the
communication device 100 goes outside the target area
(when the out-of-area state begins), regardless of whether or
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not the stranger operates the communication device 100,
monitoring information including information indicating the
location of the communication device 100 as observed when
the out-of-area state began 1s transmitted to the registered
transmission destination. It 1s thus possible to provide,
without fail, the user (the legitimate user of the communi-
cation device 100) with information useful in the search for
the communication device 100.

Here, with the configuration of this embodiment, when
the user using the search app AP searches for and confirms
the planned travel route, an area including the planned travel
route 1s automatically set as the target area. That 1s, when a
planned travel route (a route to a business trip destination)
different from an existing planned travel route (a route that
1s used routinely) 1s searched for and confirmed, the moni-
toring processing 1s performed with an area including the
other planned travel route as the target area. This eliminates
the need for the user to separately perform an operation for
setting the target area, and 1s thus user-iriendly.

Some conventional communication devices are config-
ured such that, when operated by a stranger, they transmit
information on their location at that moment to a prescribed
address (for example, the address of the legitimate owner of
the communication devices). This permits the legitimate
owner of such a communication device to search for 1t based
on the location information.

However, with those conventional communication
devices, unless a stranger operates them, their legitimate
owner cannot obtain information on the location of the
communication devices (cannot know the current location of
theirr communication devices). Lack of location information
on the communication devices makes it diflicult to search for
them.

By contrast, with the configuration of this embodiment,
regardless of whether or not a stranger operates the com-
munication device 100, monitoring mmformation including
information indicating the location of the communication
device 100 as observed when the out-of-area state began 1s
transmitted to the registered transmission destination. Thus,
even 1f the stranger does not operate the communication
device 100, the communication device 100 can be searched
for easily.

Moreover, 1n this embodiment, as described above, when
the location of the communication device 100 (own device)
as recognized based on the GPS signals falls inside the first
area Al including the place of departure of the planned
travel route, the controller 1 starts the monitoring process-
ing. With this configuration, when the user arrives near the
place of departure of the planned travel route (when the user
1s about to start traveling from the place of departure of the
planned travel route to the destination), the monitoring
processing 1s started automatically. This provides improved
user-iriendliness.

Furthermore, with this configuration, the monitoring pro-
cessing 1s not started with the location of the communication
device 100 falling outside the target area (an area including
the first areca Al). That 1s, for example, when a user 1s
traveling from their home to the place of departure of the
planned travel route, the momtoring processing i1s not per-
formed. It 1s thus possible to prevent the monitoring pro-
cessing {rom being performed unnecessarily.

Moreover, 1n this embodiment, as described above, when
the out-of-area state has begun, the controller 1 makes the
camera 6 perform shooting and includes shot data shot by
the camera 6 in the momtoring information. With the moni-
toring information including shot data shot by the camera 6,
when the communication device 100 1s searched for based
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on the momitoring information, the communication device
100 can be searched for ethiciently.

Moreover, 1n this embodiment, as described above, after
the first transmission of monitoring information, 1f, based on
the output of the movement detector 7, the controller 1
detects the communication device 100 (own device) having
been moved, the controller 1 recognizes the location of the
communication device 100 (own device) as observed when
the communication device 100 (own device) was moved,
and re-transmits monitoring information including the so
recognized location to the registered transmission destina-
tion. Furthermore, at this time, the controller 1 makes the
camera 6 perform shooting to acquire shot data shot by the
camera 6 when the communication device 100 (own device)
was moved, and 1ncludes the so acquired shot data in the
monitoring 1nformation. This configuration provides
increased information useful 1n the search for the commu-
nication device 100, and thus the communication device 100
can be searched for more efliciently.

Moreover, 1n this embodiment, as described above, when
the out-of-area state has begun, the controller 1 shiits to the
lock mode. With this configuration, it 1s possible to prevent
the communication device 100 from unauthorized use by a
stranger.

Reminding Function:

The communication device 100 1s furnished with a
reminding function. With the reminding function enabled,
when the destination of the planned travel route 1s about to
be reached, a notification to that effect 1s given to the user.
The reminding function may be enabled automatically when
the monitoring function 1s enabled.

For example, when the monitoring function i1s enabled, a
setting screen (unillustrated) for the reminding function 1s
displayed on the touch screen 3. The setting screen for the
reminding function 1s a screen for accepting an operation for
instructing whether to enable the reminding function.

When the touch screen 3 accepts an operation for 1nstruct-
ing to enable the reminding function, the controller 1 enables
the reminding function. Thereatter, the controller 1 recog-
nizes the current location of the communication device 100
based on the GPS signals received by the GPS receiver 5,
and when the so recognized current location of the commu-
nication device 100 falls inside the second area A2, the
controller 1 determines that a notifying condition 1s satisfied.

On determining that the notifying condition 1s satisfied,
the controller 1 performs at least one of first processing,
second processing, and third processing. Of the first, second,
and third processing, the processing that the controller 1 1s
made to perform as notifying processing can be set freely by
the user. The first, second, and third processing may all be
performed as the notifying processing.

In a case where a setting 1s made such that the first
processing 1s performed, when the notifying condition 1s
satisfied, the controller 1 makes the touch screen 3 display
a notifying message to the eflect that somewhere around the
destination of the planned travel route has been reached. In
a case where a setting 1s made such that the second pro-
cessing 1s performed, when the notifying condition 1s satis-
fied, the controller 1 makes the vibration generator 8 drive
(makes the communication device 100 vibrate). In a case
where a setting 1s made such that the third processing i1s
performed, when the notifying condition 1s satisfied, the
controller 1 makes the sound outputter 9 output prescribed
notifying sound.

With this configuration, when somewhere around the
destination of the planned travel route 1s reached, a notifi-
cation to that effect 1s given to the user. It 1s thus possible to
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prevent an inconvenience of the user missing their stop

without noticing his arrival at the destination.
The embodiment disclosed herein should be considered
every aspect illustrative and not restrictive. The scope of t.

1n
he

present disclosure 1s defined not by the description of t

1C

embodiment given above but by the appended claims, and
encompasses every modification made in the sense and

scope equivalent to those of the claims.

What 1s claimed 1s:
1. A communication device, comprising:

a storage that stores a search application for using a search

service for searching for a route from a place of

departure to a destination and that stores a planned
travel route searched for and confirmed by a user using

the search application;
a GPS recerver that receives a GPS signal;
a communicator for communication with outside; and
a controller

that sets an area including the planned travel route as a

target area and

that performs monitoring processing for determining
whether an out-of-area state has begun in which a
location of the communication device as recognized
based on the GPS signal falls outside the target area;

a movement detector that senses movement of the com-

munication device; and

a camera,

wherein

when the out-of-area state has begun, the controller
makes the camera perform shooting, and
transmits monitoring information including,

information indicating the location of the communi-
cation device as observed when the out-of-area

state began, and

shot data shot by the camera when the out-of-area

state began

via the communicator to a transmission destination

previously registered by the user,

after transmitting the monitoring information, the control-
ler shifts to a lock mode 1n which the controller limaits

use of the communication device,

after shifting to the lock mode, until a prescribed ending
condition 1s satisfied, every time the controller detects
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that the communication device has been moved based
on an output of the movement detector, the controller
makes the camera perform shooting and
transmits monitoring information for re-transmission
including
information 1ndicating the location of the communi-
cation device as observed when the communica-
tion device was moved, and

shot data shot by the camera when the communica-
tion device was moved
via the communicator to the transmission destination,
and
the controller
sets as a first area an area inside a circle with a center

at the place of departure of the planned travel route
and with a radius equal to a predetermined distance,
sets as a second area an area inside a circle with a center
at the destination of the planned travel route and with
a radius equal to the predetermined distance,
sets as a third area an area defined between {first line
data obtained by shifting the planned travel route by
the predetermined distance i1n one direction and
second line data obtaimned by shifting the planned
travel route by the predetermined distance 1n another
direction opposite to the one direction, and
sets the first, second, and third areas as the target area.
2. The communication device according to claim 1,

wherein

the controller starts the monitoring processing when the
location of the communication device falls inside the
first area.

3. The communication device according to claim 1,

wherein

when a prescribed unlocking condition 1s satisfied when
the controller 1s operating 1n the lock mode, the con-
troller shifts from the lock mode to a normal mode.

4. The commumnication device according to claim 1, fur-

ther comprising:

a notifier,

wherein

the controller makes the notifier give a notification when
the location of the communication device falls in the
second area.
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